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ABSTRACT
Motivated by the stellar fossil record of Local Group (LG) dwarf galaxies, we show
that the star-forming ancestors of the faintest ultra-faint dwarf galaxies (UFDs; MV
∼ −2 or M? ∼ 102 at z = 0) had ultra-violet (UV) luminosities of MUV ∼ −3 to −6
during reionization (z ∼ 6 − 10). The existence of such faint galaxies has substantial
implications for early epochs of galaxy formation and reionization. If the faint-end
slopes of the UV luminosity functions (UVLFs) during reionization are steep (α . −2)
to MUV ∼ −3, then: (i) the ancestors of UFDs produced > 50% of UV flux from
galaxies; (ii) galaxies can maintain reionization with escape fractions that are >2 times
lower than currently-adopted values; (iii) direct HST and JWST observations may
detect only ∼ 10 − 50% of the UV light from galaxies; (iv) the cosmic star formation
history increases by & 4 − 6 at z & 6. Significant flux from UFDs, and resultant
tensions with LG dwarf galaxy counts, are reduced if the high-redshift UVLF turns
over. Independent of the UVLF shape, the existence of a large population of UFDs
requires a non-zero luminosity function to MUV ∼ −3 during reionization.
Key words: dark ages, reionization, first stars – early universe – stellar content –
Local Group
1 INTRODUCTION
Low-mass galaxies appear to play a central role in ioniz-
ing the neutral intergalactic medium (IGM) in the early
Universe. While sources such as AGN and X-ray bina-
ries may contribute ionizing photons (e.g., McQuinn 2012;
Madau & Haardt 2015), the consensus view is that a large
population of low-mass galaxies is required to explain the
observed ionization fraction of the IGM and the Thomson
optical depth (τe) during reionization (e.g., Stark 2016).
However, the low-mass galaxy population associated
with reionization has never been directly detected. The
deepest available blank-field Hubble Space Telescope (HST)
observations only reach MUV(z ∼ 7) ∼ −16 (e.g.,
Finkelstein et al. 2015; Bouwens et al. 2015), but contempo-
rary models of the high-z Universe (e.g., Kuhlen et al. 2012;
Robertson et al. 2013, 2015) require the ultra-violet lumi-
nosity function (UVLF) to remain steep to magnitudes as
faint as MUV(z ∼ 7) = −10 in order for galaxies to maintain
reionization. Gravitational lensing and the exquisite sensi-
tivity of the James Webb Space Telescope (JWST) promise
to push observations further down the galaxy UVLF (e.g., to
MUV(z ∼ 7) ∼ −14), but the direct detection and character-
ization of a significant number of intrinsically faint galax-
ies (MUV ∼ −10) in the reionization era appears beyond
observational capabilities for the foreseeable future. Conse-
quently, the contribution of low-mass galaxies to reionization
will continue to be estimated by extrapolating the observed
UVLF to galaxies that cannot be directly observed.
Concurrent with searches for faint galaxies at high
redshifts, there has been a renaissance in the discovery
of extremely faint, low-mass galaxies in the Local Group
(LG; e.g., Willman et al. 2005; Belokurov et al. 2006, 2010;
Irwin et al. 2007; Koposov et al. 2007; Zucker et al. 2006a,b;
Kim et al. 2015; Koposov et al. 2015; Laevens et al.
2015a,b; Martin et al. 2015; Bechtol et al. 2015). Deep,
wide-field photometric surveys (e.g., SDSS, DES) have
identified dozens of faint galaxies surrounding the Milky
Way (MW) with luminosities as low as MV ∼ −2 (M? ∼ 102
M), and these detections likely represent only a fraction of
the low-mass galaxy population in the Local Group owing
to various observational biases (e.g., Koposov et al. 2008;
Tollerud et al. 2008; Walsh et al. 2009). These so-called
‘ultra-faint’ dwarf galaxies (UFDs) host predominantly
ancient (> 13 Gyr), extremely metal-poor ([Fe/H]< −2)
stellar populations (e.g., Frebel & Norris 2015). They are
therefore consistent with being “fossils of reionization” (e.g.,
Ricotti & Gnedin 2005; Okamoto et al. 2012; Brown et al.
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2014; Weisz et al. 2014b): UFDs were star-forming galax-
ies in the early Universe until UV radiation associated
with cosmic reionization stunted their formation (e.g.,
Bovill & Ricotti 2009).
Though the connection between reionization and trun-
cated star formation in UFDs appears well-established, the
possible contribution of the ancestors of UFDs – low-mass
star-forming galaxies – to cosmic reionization is far less ap-
preciated. 1 In this letter, we address this point by combin-
ing the observed stellar fossil record of UFDs around the
MW with stellar population synthesis models in order to
quantify the role of UFDs in reionizing the early Universe.
Specifically, we infer the evolution of the UV luminosities of
the lowest-mass UFDs across cosmic time and explicitly esti-
mate (i) Mmin, the minimum UV luminosity of star-forming
galaxies during the epoch of reionization and (ii) the ef-
fects such systems have on our understanding of the high-
redshift (z >∼ 6) Universe. Throughout this paper, we adopt a
Planck Collaboration et al. (2016) cosmology.
2 METHODOLOGY
We combine the star formation histories (SFHs) of UFDs lo-
cated around the MW measured from the stellar fossil record
with the Flexible Stellar Population Synthesis code (FSPS;
Conroy et al. 2009, 2010) to compute their integrated UV
luminosities as a function of redshift. This methodology is
detailed in Weisz et al. (2014c) and Boylan-Kolchin et al.
(2015). Here, we summarize the technique and briefly de-
scribe assumptions specific to this analysis.
The SFHs of UFDs have been measured by analyzing
deep HST -based color-magnitude diagrams (CMDs) for a
dozen galaxies located in the immediate vicinity of the MW
(e.g., Brown et al. 2014; Weisz et al. 2014a). From measure-
ments, we construct a fiducial SFH of an UFD: 70% of its to-
tal stellar mass (M?(z = 0) ∼ 5×102 M) forms in a ∼100 Myr
interval between z ∼ 9−11, and the remaining 30% forms over
a ∼2.5 Gyr period that ends at z ∼ 3. This SFH is consistent
with observations of Local Group UFDs (e.g., Brown et al.
2014; Weisz et al. 2014b) and fits well with a scenario in
which the UV background suppresses the accretion of fresh
gas onto UFDs, as opposed to photo-evaporating existing
cold gas, allowing for (very) low-level star formation to con-
tinue post-reionization (e.g., On˜orbe et al. 2015).
This baseline SFH is plotted in the top panel of Figure
1, and the bottom panel of the figure shows the correspond-
ing integrated UV (black) and V-band (orange) flux evo-
lution. We construct these profiles using FSPS, a Kroupa
IMF (Kroupa 2001), the Padova stellar evolution models
(Girardi et al. 2010), and a single metallicity of [Fe/H]=-
2.0. We assume no dust, which is consistent with the ob-
served spectral energy distributions (SEDs) of the faintest
high-redshift galaxies (e.g., Bouwens et al. 2014). Finally, we
normalize the computed fluxes to have MV(z = 0) = −2, a
value comparable to the faintest known UFDs around the
MW (cf. McConnachie 2012).
Our fiducial model is designed to broadly reflect the
1 Especially by Brian.
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Figure 1. Top – The SFH of our fiducial UFD, which is mo-
tived by the stellar fossil record of UFDs found orbiting the MW.
The grey shading indicates the absolute SFR as a function of
time and the solid black line represents the normalized cumula-
tive SFH. Patterned after analysis of deep HST-based CMDs of
UFDs located around the MW, our fiducial UFD formed 70% of
between z ∼ 9− 11 and 30% of its stellar mass from z ∼ 3− 9. The
total stellar mass of this system is ∼ 5 × 102 M, which is compa-
rable to the faintest known galaxies in the Local Group. Bottom
– The evolution of MV (orange) and MUV (black) vs. redshift for
our fiducial UFD. The present day luminosity, MV = −2, is com-
parable to the faintest known UFDs. The magenta dashed line
indicates the evolution of MUV if UFD formed 90% of its stellar
mass in the initial event instead of 70%.
behavior of a typical UFD, not encompass all possible sce-
narios. To illustrate the effects of another plausible SFH, we
consider the case in which 90% of the stellar mass formed
from z ∼ 9 − 11. The difference in the UV flux between
this alternate SFH and our default model is no more than
0.5 mag (magenta-dashed line in Figure 1). Beyond varying
the SFH, other physical effects (e.g., interacting binaries,
stochastic sampling of the IMF, or various burst permuta-
tions of the SFHs; Fumagalli et al. 2011; Weisz et al. 2012;
Domı´nguez et al. 2015; Stanway et al. 2016) can affect the
UV and ionizing flux output from a galaxy. However, the
amplitude of these effects (typically 1-2 mag) are not suffi-
ciently large to change the main conclusions of this paper.
3 RESULTS AND DISCUSSION
Figure 1 illustrates the main result of this paper: the stel-
lar fossil record in the Local Group demonstrates that star-
forming galaxies as faint as MUV = −3 existed during the
epoch of reionization (z ∼ 6 − 10). Over that period, the UV
magnitudes of such objects initial declines by ∼ 3 mag, as
expected from a constant SFH from z ∼ 9 − 11. This period
is followed by a gradual decline in integrated UV and opti-
MNRAS 000, 1–6 (2017)
Ultra-Faint Galaxies and Reionization 3
-6
-4
-2
0
2
4
lo
g
 
 
 (
m
a
g
-1
 M
p
c
-3
)
z 4
z 5
z 6
z 7
z 8
z 8
24
25
26
27
lo
g
U
V
 
 (
e
rg
 s
e
c
-1
 H
z-
1
 M
p
c
-3
)
-20 -15 -10 -5
MUV
0.0
0.25
0.5
0.75
1.0
F
ra
ct
io
n
a
l 
U
V
 F
lu
x
Figure 2. Top – Schechter UVLFs from z ∼ 4 − 8 from
Finkelstein et al. (2015), along with a z ∼ 8 UVLF from
Bouwens et al. (2015), based on direct measurements of distant
galaxies. The UVLFS are plotted to MUV ∼ −3, the approxi-
mate faint magnitude limit based on the stellar fossil record of
UFDs found in the LG. Values of the faint-end slopes range from
α ∼ −1.6 at z ∼ 4 to α ∼ −2.4 at z ∼ 8. Middle – The integrated
UV flux for the UVLFs in the top panel, plotted as a function of
UV magnitude. Bottom – The fraction of UV flux as a function of
MUV for the Schechter UVLFs plotted in the top panel, integrated
to values plotted in Figure 1. For z & 6, UFDs contribute 50-90%
of the total UV flux from galaxies.
cal flux from z ∼ 3 − 9, when the SFH is constant but lower
by a factor of ∼10 relative to its peak. Once star formation
shuts off at z ∼ 3, the UV flux falls off precipitously owing
to the rapid death of UV-luminous young stars. Over the
same period, the optical luminosity declines more gradually,
as it originates from stars with a wider range of masses. Fi-
nally, the upturn in UV luminosity at late times (z . 0.2)
stems from the onset of blue horizontal branch stars, which
dominate the UV light in the absence of young stars.
3.1 Assuming Steep Luminosity Functions and
Faint Star-Forming Galaxies
The number density of star-forming galaxies in the early
Universe appears well-described by a Schechter function
with a faint-end slope that steepens with increasing redshift
(e.g., Bouwens et al. 2015; Finkelstein et al. 2015). In this
section, we briefly explore the consequences of assuming this
functional form of the UVLF remains valid into the regime of
UFDs. We consider the alternative – that the high-z UVLF
breaks to a shallower slope – in Section 3.2.
3.1.1 Reionization
Scenarios for galaxy-driven reionization typically require
integration of the UVLF to a lower luminosity limit of
Mmin = −10 to −13 at z & 6 (e.g., Kuhlen et al. 2012;
Robertson et al. 2013, 2015). However, the faint ancestors of
UFDs extend Mmin fainter by an additional ∼7 magnitudes.
The MUV(z) values for our fiducial UFD more accurately re-
flect the true lower luminosity limit of star-forming galaxies
in the early Universe.
Figure 2 shows that extending Mmin into the regime of
UFDs (again, assuming the faint-end slope of the LF remains
unchanged) results in a substantial increase in the amount
of total UV (and, by extension, ionizing) flux produced by
faint galaxies. The smallest flux contribution from UFDs is
at low redshifts (z ∼ 4−5), where the faint-end slope is fairly
flat (α ∼ −1.5 to −1.7); over 90% of the flux is generated by
galaxies brighter than MUV = −10. Faint galaxies make a
larger contribution at z ∼ 6 − 7, as the faint-end slope is
steeper (α ∼ −2). Galaxies fainter than current HST blank-
field limits (MUV ∼ −16) contribute 80% of the total UV flux.
Thus, the deepest direct observations of the early Universe
only resolve 20% of the total UV light from galaxies. Further,
galaxies fainter than MUV = −10, contribute ∼50% of the
total UV flux. Future blank-field observations with JWST
are projected to extend to MUV ∼ −14, which will resolve
∼40% of the total UV flux from galaxies.
Some observation suggest that the faint-end slope may
be as steep as ∼ −2.4 at z ∼ 8 (e.g., Finkelstein et al. 2015),
increasing the importance of faint galaxies. Although uncer-
tainties remain large (∼ 0.4 dex), we consider two UVLFs
at z ∼ 8, with α = −2.02 and −2.36 (Bouwens et al. 2015;
Finkelstein et al. 2015). For the shallower slope, the contri-
bution of faint galaxies is identical to the z ∼ 6 − 7 scenario.
For the steeper slope, >85% of the instantaneous UV flux
comes from galaxies fainter than MUV = −10. In either case,
the deepest blank-field HST and future JWST observations
are only sensitive to at most ∼ 10% of the UV light. This
trend may continue at even higher redshifts (z ∼ 9 − 10),
as current measurements appear to favor faint-end slopes of
α ∼ −2.3 (e.g., Bouwens et al. 2016), albeit with large un-
certainties.
Additional UV and ionizing flux from UFDs implies
that galaxies could maintain reionization with smaller es-
cape fractions (fescape) for ionizing photons. For example,
Robertson et al. (2013) assume fescape = 0.2, α ∼ −2, Mmin
∼ −10 for galaxies to maintain reionization. However, adopt-
ing fescape = 0.1 and Mmin= −3.1 yields the same total ion-
izing flux. If the faint-end slope is as steep as α ∼ −2.4,
then fescape = 0.02 and Mmin = −3.1 would also maintain
reionization. Values of fescape between ∼ 2 and 10% appear
consistent with several observational and theoretical results
(e.g., Leitet et al. 2013; Siana et al. 2015; Ma et al. 2015).
Extra UV flux from UFDs could also imply a higher ion-
ization fraction of the IGM at times earlier than indicated by
Planck Collaboration et al. (2016). That is, if UFDs formed
early enough and the UVLF was sufficiently steep, then
UFDs may have provided enough flux to initiate reionization
earlier than z ∼ 10. While an interesting potential conflict,
MNRAS 000, 1–6 (2017)
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Figure 3. The cosmic SFH, with no correction for dust, computed
by integrating literature UVLFs at each redshift to different val-
ues of Mmin and assuming α = −2.02 at z ∼ 8. The solid purple
line is the fiducial cosmic SFH from Madau & Dickinson (2014).
The magenta line reflects the cosmic SFH when Mmin = −10, the
canonical faint limit for galaxies to maintain reionization (e.g.,
Robertson et al. 2015), while the orange line includes the con-
tribution of UFDs. The solid points at z ∼ 8 illustrate the ef-
fects of the steeper faint-end slope (α = −2.36) as reported in
Finkelstein et al. (2015). Including UFDs in the calculation of
the cosmic SFH can boost the SFR density of the Universe by
factors of & 4 − 100 at z & 6 if the UVLF remains steep.
there are still too many uncertainties that could migiate this
concern. For example, the stellar fossil record of UFDs is not
yet capable of differentiating between star formation that
started at z ∼ 10 and z ∼ 12 (100 Myr in time), which is re-
quired to directly compare measurements from UFDs with
constraints from Planck. For this paper, we have adopted
z ∼ 11 for the start of star formation. This is in some ten-
sion (< 2σ) with Planck constraints on τe, but only if the
UVLF is very steep at z & 10.
3.1.2 Cosmic Star Formation History
The cosmic SFH is typically derived by adopting a fixed
(and fairly bright) lower bound for integration of the UVLFs
at all redshifts (such as L=0.03 L? or Mmin ∼ −17; e.g.,
Madau et al. 2014). Very faint, star-forming galaxies in the
early Universe have a substantial effect on the cosmic star
formation rate (SFR) density at z ∼ 6 − 8 in the steep faint-
end slope scenario.
Figure 3 shows that adopting fainter limits substantially
affects the cosmic SFH for z & 6. In this Figure, we have
fit the functional form of the cosmic SFH from Equation
15 in Madau et al. (2014) to several of the same UVLFs
from the literature used by Madau et al. (2014), adopting
the same UV-to-SFR conversion factor (and making no cor-
rections for extinction). The various colored lines in Fig-
ure 3 show the cosmic SFH integrated to three values of
Mmin: −17 (solid purple), −10 (solid magenta), and values
shown in Figure 1 for z & 3 and −10 otherwise (solid or-
ange). The colored points at z ∼ 8 indicate changes to the
cosmic SFH if the steeper faint-end slope of α = −2.36 is
used (Finkelstein et al. 2015).
Relative to the fiducial assumptions (solid purple),
adopting Mmin = −10 increases the SFR density of the Uni-
verse by a factor of ∼2-3 for z & 6. Adopting values of Mmin
from the faintest UFDs yields an increase by factors of ∼ 4−6.
At z ∼ 8, selecting the steeper faint-end slope (α = −2.36) re-
sults in substantial changes in the cosmic SFH: an increase
by a factor of ∼ 15 for Mmin = −10 (magenta point) and
∼ 130 for Mmin = −3.1 (orange point). Such large increases
are also expected at z ∼ 9 − 10 if the faint-end slope is steep
(α = −2.3; e.g., Bouwens et al. 2016). The large (100x) in-
crease in SFRs implied by the very steep faint-end slopes at
z & 6 may be odds with the SFR density implied by high-
redshift gamma-ray burst observations (e.g., Kistler et al.
2009, 2013; Chary et al. 2016). However, it remains unclear
if current GRB measurements are unbiased tracers (e.g.,
that they trace UFDs) of the total SFR density of the Uni-
verse (e.g., Madau & Dickinson 2014).
3.1.3 Dark Matter Halo Masses
Establishing the halo masses of faint galaxies in the early
Universe is central to our understanding of primordial galaxy
formation. Using the stellar-halo mass relation (SMH) as
described in Boylan-Kolchin et al. (2014), we estimate that
a galaxy with MUV(z = 7) = −3.1 is hosted in a halo with
Mhalo(z = 7) ∼ 106 M. This result is not very sensitive to
the adopted SMH relation.
Taken at face value, this halo mass seems in reason-
able agreement with predictions for the first mini-halos (e.g.,
Wise et al. 2012). However, it is also well-below the virial
mass (∼ 108 M) that corresponds to the atomic cooling
limit (104 K) at z ∼ 7. Galaxy formation in such low-mass
halos is expected to be very inefficient, owing to a strong
reliance on molecular cooling. If the UVLF remains steep
into the regime of UFDs, then there should be a substantial
population of UFDs observable in the Local Group (e.g.,
Boylan-Kolchin et al. 2014, 2015). However, .10% of the
predicted number of extremely low-mass galaxies are known
to exist in the LG (e.g., see updates to McConnachie 2012).
While environmental effects (e.g., efficient destruction
of satellites, dwarf-dwarf mergers, stellar stripping) could
alleviate some tension, these mechanisms do not appear effi-
cient enough to resolve the discrepancy (e.g., Kirby et al.
2013; Deason et al. 2014; Garrison-Kimmel et al. 2017).
Further, the over-abundance of LG dwarfs is not limited to
the faintest UFDs, as it is known to persist in the ‘classical’
dwarf regime (Boylan-Kolchin et al. 2015), which is thought
to be observationally complete (e.g., Koposov et al. 2008).
Even more challenges arise if (a) the faint-end of the
UVLF approaches α = −2.4 (i.e., many more faint galaxies)
and/or (b) such low-mass galaxies have a low star-formation
duty cycle (e.g., ∼ 10%; Wyithe et al. 2014). In the lat-
ter case, 90% of the halos would be in the ‘off’ state at
any given time, and thus have reduced UV luminosities. Ef-
fectively, this results in higher-luminosity galaxies hosted
in even lower-mass halos, assuming a canonical abundance
matching relationship.
MNRAS 000, 1–6 (2017)
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3.2 Minimizing the Flux Contribution of
Ultra-Faint Dwarfs
Up to this point, we have considered the consequences of
extrapolating a Schechter UVLF into the regime of UFDs.
However, several numerical simulations of galaxy forma-
tion predict a turnover in the UVLF, decreasing the pre-
dicted number of very faint galaxies in the early Uni-
verse (e.g., Jaacks et al. 2013; O’Shea et al. 2015; Gnedin
2016; Liu et al. 2016; Ocvirk et al. 2016; Yue et al. 2016;
Finlator et al. 2017). Although details vary, the common
threads among these simulations are that not all low-mass
halos necessarily host a galaxy and that baryonic effects
internal to the galaxies (e.g., supernoave feedback, radia-
tion pressure) can significantly affect galaxy formation in
low-mass halos. Alternately, a turnover in the high-z UVLF
is consistent with models that suppress or eliminate small-
scale structure (e.g., Warm Dark Matter; Schultz et al. 2014;
Dayal et al. 2015). A broken LF at high-z is also necessary in
order to avoid dramatically overproducing UFDs and even
classical dwarfs in the Local Group (Boylan-Kolchin et al.
2014, 2015).
Figure 4 illustrates the effects of two plausible UVLF
turnovers. For simplicity, we focus only the z = 7
case and adopt analytic UVLFs that turnover from
Jaacks et al. (2013) and Boylan-Kolchin et al. (2015). The
Boylan-Kolchin et al. (2015) UVLF has α ∼ −2 for MUV
< −13 and α ∼ −1.2 for MUV ≥ −13 and is designed to repro-
duce z = 0 LG dwarf galaxy counts. For illustrative purposes,
we have tuned the UVLF from Equation 1 in Jaacks et al.
(2013) to match the general shape of Boylan-Kolchin et al.
(2015).
The bottom panel of Figure 4 shows the cumulative
fraction of UV flux for the UVLFs in the top panel. The
decreased number density for UFDs reduces their UV flux
contribution to . 10%. We emphasize that this figure only
provides an illustration of the effects of a turnover in the
UVLF and it not necessarily correct in detail. Further, there
is already tentative evidence that the UVLF remains steep
at z ∼ 6 down to at least MUV ∼ −12.5 (Livermore et al.
2016), which would be in tension with our selected turnover
parameters (though see Bouwens et al. 2016).
Beyond matching local galaxy counts and reducing the
contribution of UFDs to reionization, any turnover in the
UVLF also affects the SHM relation. The UVLFs with a
turnover in Figure 4 place MUV(z = 7) = −3.1 UFDs in halos
with Mhalo(z = 7) = 2 × 108 M instead of ∼ 106 M. Such a
turnover therefore places the faintest galaxies in halos above
the atomic cooling limit, resolving another possible tension
implied by a steep UVLF.
4 SUMMARY
By combining the stellar fossil record of known UFDs in
the Local Group with population synthesis modeling, we
have demonstrated that star-forming galaxies with UV
luminosities as faint as MUV = −3 to −6 existed during the
epoch of reionization (z ∼ 6 − 10) must have existed. We
explored the implications of this result under two possible
scenarios, which can be summarized as follows:
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Figure 4. Top – A comparison between the UVLFs at z ∼ 7
with and without turnovers. The steep UVLF (black; α ∼ −2) is
from Finkelstein et al. (2015), while the other curves show mod-
els from Boylan-Kolchin et al. (2015, orange) and Jaacks et al.
(2013, magenta). Bottom – The fraction of UV flux at z ∼ 7 for
each of the UVLFs shown in the top panel, when integrated to
Mmin = −3.1. A break or turnover in the UVLF at MUV = −13
significantly reduces the flux contribution from UFDs.
If the measured high-redshift UVLFs with steep
faint-end slopes are valid into the luminosity regime
of UFDs:
• Galaxies fainter than MUV = −10 contribute >50-80%
of the total UV flux from galaxies during reionization.
• Galaxies can still power reionization with escape frac-
tions that are >50% lower then currently assumed.
• The ancestors of UFDs must have been hosted in halos
with Mhalo(z ∼ 7) ∼ 106 M, well below the virial mass that
corresponds to the atomic cooling limit.
• There should be ∼10 times more galaxies around the
MW with luminosities as bright as Draco (MV=-8.8).
If the high-z galaxy UVLF turns over at MUV(z = 7) ∼
−13:
• UFDs do not contribute substantially to reionization at
z <∼ 8.• There is no number galaxy count tension in the LG.
• UFDs live in halos more massive than the virial mass
associated with the atomic cooling limit.
A complete census of Local Group UFDs has the
promise to provide a robust constraint on the faint end of
high-z UVLFs. Even with the current census, a scenario in
which the high-z luminosity function is sharply truncated at
magnitudes significantly brighter than MUV ∼ −3 to −6 is
inconsistent with the existence of UFDs in the Local Group.
MNRAS 000, 1–6 (2017)
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Thus, it appears unavoidable that the galaxy luminosity
function extends, without a sharp truncation, to luminosities
that are ∼10,000x fainter than the blank-field UDF limits.
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